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(57) [Abstract] 

[Problem] Qie surface reforming inethod in order to obtain we 
ave or knit nBterial or nonwoven fabric which possessesfront 
and back strange function is offered 

[Means of Solution] Irradiating to one surface of weave or knit 
material or nonwovsn fabric which arranges theplasrra which 
occurs in between atmospheric pressure plasma generation 
electrode, outside electrode, formingthe active species, one 
surface iirproveirent irethod of 'weave or knit material or 
nonwoven fabric which graft polymerization doestlie 
polymerizable monomer next in said active species. 



[QainXs)] 

[Claim 1] Irradiating to one surface of weave or knit material 
or nonwoven fabric which arranges theplasim which occurs in 
between atmospheric pressure plasma generation electrode, 
outside electrode, formingthe active species, one surface 
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irrprovement method of weave or knit material or nonwoven 
fabric which graft polymerization doesthe polymer izable 
rronomer next in said active species. 

[Qaim2] In acti ve species occasion where graft: polyirerizatio 
n itdcjespoiyinerizabiernotionEr, rwlyrrerizableniononiertrje 
method which is stated in Gaini 1 which designates that it 
blowsto one surface of weave or knit rraterial or nonwoven 
fabric as feature. 

[Claim 3] Graft polymerization doing hydrophilic rrononer i 
n one surface, being a hydrophobic weave or knit material or a 
nonwoven fabric whichbecoines, water absorption rate due to 
J1S L 1096 method A, one surface is 3 second or less, weave or 
knit material or nonwoven fabric which designates that other 
one surface is 100 second or more asfeature. 

[Gaim 4] Graft rx>lyrrerization doing hydrophilic monomer i 
n one surface, being a hydrophobic weave or knit material or a 
nonwoven fabric whictibecomes, weave or knit material or 
nonwoven fabric which designates that quantity ofhydrophilic 
group of one surface is 3 times or greater of quantity of 
hydrophilic group of otherone surface as feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards one s 
urface reforming method of weave or knit material or 
nonwoven fabric and weave or knit material ortlie nonwoven 
fabric where one surface is improved 

[0002] 

[Prior Art] Because of body tenperature regulation and water ha 
s always evaporated fromtheskin of person with physiological 
perspiration function, normally in time, but whentlie extreme 
sports is done, perspiration quantity increases in order 
toprevent suddenrise of body tenperature. 

[0003] Because of this when also humidity of space inside clothi 
ngrises at time of extreme spoils, becomes temperature 33 °C 
and the humidity 65 % or higher perspiration which from sweat 
line reaches to body surface becorresirrpossible gasification, it is 
said that perspiration of liquid phase starts. 

[0004] Originally, increase of perspiration quantity body temp 
erature which rises withthe heal of vaporization has function 
which decreases, but when it is kept intheclothing surface where 
perspiration remains in skin surface, touches to skin thebody 
tenperature regulation due to heat of vaporization stops 
operating effective, with moreand more to cause rise of 
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rnnfKl Conversely motion ending, when body temperature sta 

^Ubecon^coldandbe^ cause whchfeels 
iirpression. 

environment, is necessary. 

(00071 ^conventional fiber material isap^isedftomte 
SiSbernBtenalof cottonand ^;" al 
ohaVm because it is superior in hygroscopic, sucksup 
SS^becau^itissuperiorevenm «*er 

SS^teiSnferiorto 
getting vvet 



proposed 

thehydrophilic wave or knit material is *om 

S^ionSyerofir^de^i^onn 

Tveortaitimterialv*ich hydrophihc surface and 
^Ssurtocontongisd^^^^CQ, 



P.5 



jp 01159074A Machine Translation 



[00 i 21 a.*. K2£"SK 



rods] tot, 
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exoands water pension layer of hydrophilic atrfaoe in 
^sorrwitTwater pem.atio.rlayer of hydrophobe surface. 

f 00121 Naimly, behavior for perspiration which * «ededjNiy 
KTcrU nBterial ofthe ^itsclothing ^°rothe> 
oTSear, perspiration it is rot — ng^tettocb-n 
Sa^rkrdtirBterialinterior, containing water do rather in 
ZZZZx atrial interior.rmvingto hydroplahc vxtet 

^h^cityis^ing^^aduewbahavtor 
which catches. 

room Therefore, one surface being liydrophobic surface^o 

other one surface is hydrophilic surface isproposed, with 
pScSn^Sappli^hydrophiha^or 

Se^reoellency drugto one surface of for exarrple weave or 

^aivfeel ^ta(^feele1ccanbeproducedeaayandtbn« 
X^Msfor^veor knit rmterial wfnch, sabred 

it isiriferior to air permeability. 

peratoe plaam treatim* doing one surface of synthetic fiber 
Lave or knit .mterial undertbe vacuum 9**% 

rc^tvFPl^equiprrentwhichuses parallel flat plate 
SSSS it treats^ surface of weave or tot rmterial, 
b7b^thereisaair 

^^illu.rimtimitdoes.w^orkni trnatenal 
pntiretvOxjthlront and back sides) isdonetheplaara 

before, withttesrrettxxL. satisfactory front and 
back Strang function is not acquired. 

[0015] 

fProblenB to be Solved bythe Invention] This invention design 
S^veorknitimerial or^ not have pro^ng 

rrethod ofthenonwov^n fabric or ^ affl ^?* catC £ UP 
^orknitrrnterial ornonwovenfabncwhtchdonothave 

this deficiency are offered as object. 
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[Means to Solve the Problems] As for this inventor as for result 
of repeating diligent investigation, factthat above-mantioiied 
problem can be achieved plasma which occursbetween 
atmospheric pressure plasma generation electrode, by irradiating 
to one surface of weave or knit material or thenonwoven 
fabric was discovered, this invention was completed on basis of 
these knowledge. 

[0017] Namely, this invention is something which offers inven 
tion whichreiates to below-mentioned each section. 

[0018] Irradiating to one surface of weave or knit material or n 
onwoven fabric which arranges theplasma which occurs in 
between Claim 1 ataospheric pressure plasma generation 
electrode, outside electrode, forrringthe active species, one 
surface improvement method of weave or knit material or 
nonwoven fabric which graft rxriymerization doesthe 
polymerizable monomer next in said active species. 

[0019] In Gaim2 active species occasion where graft polyene 
rization itck^s rwlyirErizablemoiionEr, polyiTerizable 
monon-erthe method which is stated in Claim 1 which 
designates that it blowsto one surface of weave or knit material 
or nonwoven fabric as feature. 

[0020] Graft polymerization doir^hydt'ophilicmraioirEronse 
ction 3 pieces aspect, being a hydrophobic weave or knit 
imterial oranonw'ov^n fabricwliichbe^mes, water absorption 
rate due to J1S L 1096 method A, one surface is tl«3 second or 
less, weave or knit material or nonwoven fabric which 
designates that other one surface isthe 100 second or more as 
feature. 

[0021] Graft rxriymerization doing hydrophilic rronomer in CI 
aim4 one surface, being a hydrophobic weave or knit material 
or a nonwoven fabric whiclibecomes, weave or knit materia! or 
nonwoven fabric which designates that quantity oftwdrophilic 
group of one surface is 3 times or greater of quantity of 
hydrophilic group of otherone surface as feature. 

[0022] 

[Embodiment of Invention] Below, this invention is explained i 
n detail. 

[0023] This invention method 

Irradiatingpl&sma which occurs between atmospheric pressure p 
lasma generation electrode as first step, tothe one surface of 
weave or knit material or nonwoven fabric, activating surface 
of weave or knit material or nonwoven fabric, making use of 
polymerizable active species of surface of weave or knit 
material or thenonwoven fabric which is activated by 
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irradiating plasma; in second stage, therxrtyrrerizabie monomer 
graft polymerization it does method of this invention, in 
surface of the weave or knit nBlerial or nonwoven fabric. 

[0024] With [ first step ] first step, plasma treatment of weave 
or knit material or nonwoven fabric is done. 

(1) Types of material 

Weave or knit material or nonwoven fabric (Below , there are 
times when " weave or knit material or nonwoven fabric " is 
said H cloth " with. ) which is used with this invention may be 
hydrophilicity orhydrophobic whichever ones, but 
rrydrophobic fiber is desirable. 

[0025] As hydrophobic fiber, it can illustrate synthetic fiber or 
other various fiber of polyester ,the polyanide , 
polypropylene type and poly acrylic type. 

[0026] As hydrophilic fiber, it can illustrate cotton, linen, al 
k andtlie wool etc. 

[0027] Are of weave or knit material or as nonwoven fabric, a 
nixed spinning of hydrophobic fiber and hydrophilic 
polynErwhich weave or knit material or it is possible also to 
use nonwoven fabric. This weave or knit material or as 
nonwoven fabric, nixed spinning of polyester liber and cotton 
itcan illustrate. 

[0028] Weight of weave or knit material or nonwoven fabric is 
notsom?triingv>4nch usually, it is a 30 to 

500 g'irc extent. 

[0029] Thickness of weave or knit material or nonwoven labri 
c which is used with this invention isnot something which 
especially is limited, it is possible to be arelatively thin weave or 
knit material or nonwoven fabric, thickness of weave or knit 
material or nonwoven fabric, usually, is 50 to 1,000 m 
extent. According to metlxxi of this invention, being a 
relatively thin weave or knit nBterial onionwoven fabric (100 
m or less extent), it can acquire front and back strange 
function 

[0030] Thickness of fiber, especially limitation is not done, us 
uaily, it is a 1 5 to 400 denier extent. 

(2) Plasma treatment 

To do by irradiating to one surface of weave or knit material or 
nonwoven fabric vvhicharranges piasra which occurs between 
atmospheric pressure plasma generation electrode, outside said 
plasma generation electrodeit ispossible plasira treatment in 
this invention method 
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[0 (Bl]Wiuitrris inventor 

Lrenlasrt^generating apparatus, occurrence of plasma is 

If «en fa£ic and we difter from convents! n*thod 
whicH™* 1 ^asma treatment. 



[00321 Occyrre.^ofplas.minbetweenat.iDsphencF 
SeSSeasuri atrrospteric pressure beemble to 

a^^cpressureplasnia-^atirgapr^ 

rnimi for atitDSDheric pressure ptasm-generring apparatu 

SrSSSeleLdefor 

thence Existing across discharge space m order, to 

XtorSng to dohigh frequency voltage for electrode 

^eski^ofoutletwhichcanin^diate sa.dplas.rn to 
SfnUerbeingtreated (^aveortorratenal or 
nonwo\en fabric). 

fabric), it is desirable. 

Misstated in tte for exanplePatent No. 2893259 
disclosure. 

[00361 toaddition,it blowout as attrDspbericpre^repla.s.« 

pC-^Tngapparatus. Asforblo^ngouUype 
SScpre^plasnr.-generat.ngappara^ 
SttA surroundsperipheryofUreele^odefor 
SSJSSS™ fore^e in a^henc p«w 
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inscribed isforrredto cyiirrfrical whichpo^esses outlet of 
ZrAsthisblWOUt type atn^herK P""^ 

rmterial or nonwoven fabric. 

"&ii>«i'' i * i » bte,o ,* si8,a ' e te " e ^ 

fbroai1>le50«>"'»»e reaKreae "' 
m^lOOKHztoSOOMHzexte^extent. 

[0040] Gaspresureat tins of discharge is a^ic pressure 
extent. 

rami nmofm^^^^T^^S 

extent. 

imuirichocaffsiradeplaam-ge^ 11 ^^ 
theate which leaves. 

mrvffl It can set v^eave or knit rmterial when continuous treat 
nWnin or less extent. 

[00441 Inaddition. it ispossibleto irradiate P^ 06 ** 811 
Kl ^veorknitrmterial or nonwoven fabnc, but 
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whenit irradia.es partiaJly.it is suitablein order arootWy it is 
possible, to use for especially underwear etcto remove from 
perspiration. 

r0 0451 By thisplasim treatment , active spedes is formed to su 
rfaceof ^ or knit material or thenonwown febnc. 

f00461 [Secondstage] Contacting radicdlypolymerizablerrDno 
K&jJEto iidoessurtoofv^veor taHt 
Sal oVto^ntabric^iichwithseconcl^it 
acquired in first step, possesses the active jpecies. 
f 0047]IJhder atospbmc pressure it is possible ^ith weave or 
LnBterial or as for to cortactoftte surface a^r^r 

weaveorkratrraterial or vacuumotttga^g doing surface of 

knurmterial orair^iscor^mrK^lbbnctobe 
removal byvacuumoutgasing doing, because graft 
nolvirerization reaction advances more moreeaaly, it is 
5, Inadditioaorr^^nfabricwrdlecor^dmgv.th 

rronarrer.alsotodoliBvacmttnoirtgassmgn isposable 
INDEX 16 TRANSLATED AS: weave or knit material ... 

100481 Regardingto this invention method, weave or knit .mt 
Ud or as for graft polyrmrizationreaction for one surfoce 
StSnCa^iTpossible, for exairple vapor phase 
reaction or itisrwssibletodowitrr^iicholliqmd phase 

withrrethod whichconirDni^isdone. When fff 

SKolvmer iscontroledby conpanson with at san* tin* 
control of g.aftpolyrr^quantityis^sy ^dp^racftoj 
or texture of nonwoven fabric to decrease isdifficult "Iteetore, 

it depends on ^^^^^dT 
tegraft polymerization. INDEX 1 5 TRANSLATED AS. 

weave or knit material ... 

f0049]lnaddition,asfor graft polymerization reaction, blowin 
o poryrmrizable monomer to wea^ or knit material or 

) When graft polyrrmzation reaction wastowiUi 
LZS^, duiabdityoffrontandbackstrange 
forctionof cloth which is acquired espedallyissupenor. 

[00501 If asforconditionof graft Folyrrerizationreactioii.itis 

possible to set appropriatelyaccordir«to types etc of 

monomer desired graft polymerization quant,tative( 

hydrophilidty or hydrophobic^) inquired, * «»* 

Sng^che^edaUyislirrited 

iret hod or immersion method, usually, with 15 to 80 °C 

extent ,it makes 10 nin to 30 hour extent. 
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[005 11 «»c*y f ■ * ;* 

*am* c*S<*i 00%) *»^**<: • **** 



[oo52i *fHB-c»^6^*9i>**;;;;** 



[oo54i m*iia>»«#i:L-ci*. r^y 

[00551 »*tt©#«#tL-C«*> V'^Jn* 
[00561 



f 0051]Wtenitdoes^thinpregpationt«thod Removing 
for example cloth to continuous, iris possible to doby 
SSweraoiwwr vithnittogea or other .not gas 
Sonctoi^ontheplasmailh^ma^otcl^ 

Occasion where it blous with atorrization , raking use oi 
SSquidCronomsr 100%)oftre monomer it is goo* 
SuTof aqueoussolutionitisgood With tnyregnafon 

S^arXteatingsteptoprovide. While —on 
SSs^bleasfortoheatand, ******* :dc ng, 
mSomHo** usually>th30to90Xextent,the 10 
extent and preferably 1*2 5 ton extent 
Zs. Case heatingstepisnotprovided.aflerrfblow.ng, 1 lo3 
0 hour extent it shouldhave left. 

[00521 RaclicallypolynBrizablernonomer which is usedwththi 

according to applicationof weave or knit material or 
SZvJvenMric.but weave or knit material on jonwo^ 
Sin^ofhydro^bic ^^gg^ 
irononBr, weave or knit naterial or nonwoven fabric in case 
SShilic hydrophottc^ri^ Who, weave or 
LTmS orrKmwovenfebric.smxed^nmngof 
hvdrophobicity andhydrophilic polynrr.select.ng 
l^ophilicity orhydrophobicnpnomerapp.opr.ately.you 

can use. 

rmS51Here radically polyiffirizableinonoim, it possesses ^ca 
SoS'd^leboS^non^whiApolyjrizatton 

reacuonadvaneesdueto continuous chain polynenzation . 

r00541 Ashydrophilicnmioimr, for exanple acrylic acid , ire 
SiVaX 2 P -hydroxyethyl acrylate 2-hyd.^hyl 
Scrylate andN- vinyl- 2 - pyrrohdone , you can list 
SSd-2-(HHdin^bylanino)e%l n^-acid- 

r ( N,N^n^hylani n o)ethyl,4-v I nylpynd in e and 2- 
vinyl pyridmeetc. 

[0055] As hydropliobic mwmer, it can illustrate acrylic acid 
ISioo^Jhyl and ntfhacryhc acid perfluorooctyl ethyl 
etc. 

[0056]Cbnnimtionof™orl<nitrnaterial <^^^ 
Lcandradicallypolyi«riz*leiw«K)«CT 
ScSSselSCorSately ac^ngtoob^e of «, 
but theweave or knit material or nonwoven fabric which is 
ac^rXoiii^ weave or tat n^erial or ne^oven 
fabricandtmnoirer of especially or less^cause wapiti 
ZSifutictionwbich fromors surface of weave or tat 
rTerial or nonwoven fabric ismoved to otter surface, is 
desirable. 
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l0 0 6 0]M»i=**»^ **fi*Tttl 
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orknitnBterial or nonwoven fabncacryl.c^d. polyester 

oolvester weave or knit rratenal or nonwven fabric 2- 
nX^acrylate, polyester weave or krutmatenal or 
SXSbric 2-hydrox^thyi n^ate ^ 
^veorknitimterial or nonwoven fabric and N - vinyl - 2 - 

fLncrvlicacid, polyanidevveaveorknitiiDtenal or 
SSSa.XSrylicacid, P^^ OT 
Slerial orm^^fabricand^-hydro^yetnyl 
^late polyanide weave or knit material or "^^^ 
Sc^d 2-hvdroxyethyl rrethacryiate , polyannde plain 
S£ « 225Swo-dN - vinyl - 2 - pyrrolidone 

HIS* acid^e polypropylene type plain weave or 

^Zn fabric and n^tbacrylic ^ . P°S°^S^ 
SXe ormmwvmfabiicand^-nydroxy^ 
plain , i ^ type plain weave or nonwoven fabric 

teionwovenfebricandacrylicacidisdesirable. 

r00581 Ascorrfoinationof hydrophiucueaveorknitnBterial o 

knitnHterial or nonwoven fabric andacrybcaad 
perfluorooctyf ethyl , cotton o^^^ 
Snwoven fabric andthetnethacryhc aadperfliorooctyi exny 

coniaiKition is desirable. 

Save o knit material, 0.5 to 1 . 2 wt% extent ) w.th, should 
w^edtiS of quantity wbiclibecoiKS, usually, is 
^^tC%ofl00to200foldof dsued 

graft ant>unt shouldhave been used 

ro060] When due to inpregiationn^thod, because 1 m £ on 
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[0 064] ±EB)«il* : 



roo6 5] bp*. **#**jm**Tft*^-* 



LinUesseswaveorknitnBtenal or thenonwoven fabric 
S^aTbackW^onvtoeonly onesurface 

ianproved is acquired. 

rnnffll Generating plaaiB under absence of wave or knit rrater 

Isurface.oc.useaaive species in^yfor 

tLLstoaas surface ofwave or kmt iratenal or nonwoven 

pSetyermtheotter one surface. In addition, accord^ 
SSSoffein^tion.beingathinwaveortat 

l^rornonwven fabric, it becomes parte to inprove 
STSace. Ttoefore,itdependson tbsmvent.on 
^LTXaworknitrrnterial ornon^^nfabncvtoch 
^Sadfrontandbacksd^ function wbtclus 
ZTTrSkfition, wave or knit material orronwoven 

laundering. 

[fX)63] Tnisimentionweave or knit .tBterial ornonwovenfab 
ric 

When oraft polarization itdoesireranra vttApo8»h 

Sngto v^ve or knit material ortypes ofnonwoven 
XSesetcof n^romer^chpossesspropertyot for 
l^k Wow-.rentioneda) and (2), but weave or tot 
nuterial or nonwoven febnc is acquired. 

m Hveroscopic due to JIS L 10%nEthodA, one surface (pi 
1 SSnsurfece) is 3 *cond or less, oter one surface 
(^ B . 1 on-irradiat 1 ngsu 1 face)is 100 second or mm 

[0 064] It cancalculate val* f**™^$£S£* 
ceelerrental analysis d lB to for exanpleESCAlike below. 

[00651 Namely, whennorcmer wfaichposseses ^xylgrou 
70 0 Cextent,ltolOhoursextentreacting,itdoes 
Sstsinvveaveorknitimterial or nonwoven fabric surface, 
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5*Ltti*>-e. ftaa^tt*. 



[0068] fiittf. t Estrcl Redi 

5 0 0%S6£fc&» 



[006 9] 



[0 0 7 0] 

(1) ^^X"7i 



rreasures mother offluorire atotTB(%)onsiriace of chart ( 
DlasnBtreatnentsurfece) and reverse side (plasm untreated 
Lrtace). Because number of fluorine atorrB 1S proportionate 
,oquantiryof OT boxylgroup(liydrophilicgro^).it 

carialculatequa.dtyofcarboxylgroupof 

surface, with the nurrberoffluori^atorrB asreat^value 

When it calculated, in this way among weave or knit rmtenal 
oXUvenfabricofu^tesinwtionhyxlroph he g-oup 

^ofback surface, usually, becomes 3^ or greater 
extent. 

[0066] WhenironoiiHwhichpos^ 

r thancarboxyl group it VBes,as grafting nnnorrer chemca 

nSS&x^totypesof this^dhydrophd.c 

group isdone, quantity of relative ^£f^£ 
calculated withelensntal analysis duetoESCA. When tor 

exanple ^m^tal^^W 
it does chemical modification, makinguse of tnfluoroacetic 
anhydride, whenitposse^s amino fjoup.it is possible to 
dotrakinguse of penta fluoro benzaldehyde. 

^^sdtboKlofaddc^becauseuiec^ngitdoes 

not do other one surface for most part, color 
^Liondiffere^eoccau Because as for 
material ormn^fibricvvbichisacqmredwrmr^todof 
Svention.acidicgroupexislsinonly onearface, color 
concentration differer*ebecomes large in comparison with 
™ or tot rmtenal or nonwoven fabric which ismproved 
with conventional method one surface. 

[OOoSlW^itdyssrr^ 
Estrol 

053-5307) make], whenti fiarre o < ( S 1C UM ul, , 
SSttaderLk and Sutritorro Chemical Ardyas Smjce, 
Software built-inMacBeth specUophotometer isused, 

it desires ^^/^TT« ij iSS t SSr = 
dye exhaustion it hasnot done surface) as 100 /,the color 
oLentmtionof surface (plasrm illusion surface = dye 
exhaustion surface) becomes 200 to 500 A 

[0069] 

[WorkingExanpleCs)] Showing Working Exanple and Test Ex 
ample below, you explain this invention m detail. 

[0070] Working Exanple 1 

(1) Plasma treatment 
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[0071] ^5XT*aiM(D»*»ya-5-f=# 

'JXXt^ (PET) ®ft [fi50cm, fiSftlnru 
B#173 g/m2] ^g§L/io ^^2xtT>^>0 
("sy^A: 9 SLM [Standard Litter per 
Minute] , 7JU^> 1SLM) £»BSIWK»AU 
*»ET-e^a-tt«^X?SBa» (RF) Ift [ 
7 SOW (SiftRl 3. 5 6MHz) ] tr«44^fc» 

sa«©«B«t»0tt*H«ia4(;*r e a*, nttm ( 

BXW) 13:12. 5mmx 5 00mm, f^ll (ft 
ttU) REM (A) Ii6mm, *<DSy X tf- Kl*2 
mm/mi mefcofc., T^X^teSli. 8 BSilMLTfr 
ofc 0 



[0 0 7 2] (2) ^^MMMI 

[00 7 3] ^7X?«lILm$^7H^i 
Jfe»K«LT. 0. 1 Torr (ft 1 3. 3Pa) I2TF0E*] 

jug (1 oom i ) ^ALfcic^, Sfifl<&E*# 

3 0-4 0 T o r r (ft4~5. 3 kPa) tUifc* 75 



[0 0 7 4] #6*T.fc*»t0^7 7H«»*W:, 
0£HI=S4LTO. 5lI%tfcof; B 

[0 0 7 5] tt*«1 

(1) ^Xvfflg 

(*<D«E*BSB 5 o KCIHUffft (PET 



It did plasma treatment of weave (Below , " cloth " with there 
are times when you say. ). making ase of continuous system 
atnx>spheric pressure plasma treatment equipment. 

[0071] Polyester (PET) weave [ width 50 cm and length appr- 
oximately weight 173 gto ] was mounted in windup roller 
of plasma treatment equipment, mixed gas ( helium :9 
SLMfstandard Li tier per Minute] and argon 1 SLM) of 
heliumand argon was introduced into discharge space,under 
atnx>spheric pressure glowdisctage plasna was generated with 
high irequency (RF) electric power [750W(irequency 13.56 
MHz)] . In order to blow out plasma destined for one side of 
cloth itirradiated, did plasma treatment in continuous, 
expanded view of irradiated part of continuous system plasma 
treatment equipment is shown in Figure 4. Fiathenrore , as for 
lightinglirnLts(BXVV) as for 12.5 irmX 500 mm,the cloth 
and counterelectiode (ground electrode) interval (A) as for feed 
speed of 6 mm and cloth itwas a 2 imYrrsn At time of 
approximately 8 continuing, it did plasma treatment. 

[0072] (2) GraHingtreatment 

After plasma treatment ending, you removed cloth from roller, 
afierreiroving once to ( air ) in atmosphere, you set to graft 
polymerization equipment, treated polymerization reaction. 

[0073] It set cloth which plasma treatment is done inside graft 
polymerization equipment [ chamber entirety can be heated 
\acuuinpunpifigequipnEnt ], tlieair iaside cloth satisfactory 
outgassing did v^cuumpumping and N2 purge overagain, being 
a place wtee it becomes pressure below 0. 1 Torr 
(Approximately 13.3 Pa) . it stopped exhaust. Next, while 
heating acrylic acid inside glass container to 70 °C extent, 
througjhthe mass flow, N2 gas bubbling doing with gas it 
introduced acrylic acid monomer vaporinto eqitipment. When 
acrylic acid ( 100 ni) of predetermined amount is introduced, 
pressure inside eqtdpmentbecame 30 to 40 Torr 
(Approximately 4 to 5.3 kPa ) with acrylic acid after 
introducing, polym^riaationeo^pTent (crarrber ) was heated 
in order for ttetenperature of cloth inside equipment to 
become 80 °C extent. After 2 4 bout's, it started taking cloth 
fromeqitiprrent 

[0074] Graft polymer quantity of cloth which it acquires was 0, 
5 weight %vis-a-vis total weight of cloth, 

[0075] Coirparative Exanple 1 

(1) Plasma treatment 

(conceptual diag*am is shown in Figure 5. ) which did plasma tr- 
eatment as Comparative Example, making use of parallel flat 
plate lypetype atmospheric pressure plasma treatment 
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7i^^X1 Ovol%] l^yi&U To 
rr G»l3 3Pa) K&EU ^XT^XT^mElz^ 



[0 0 7 6] (2) ^77 Hbli 
>^/W^*3-4^A^fc®H 6 0 ml (Dl^^ 

KJ:ym&U HftfiLTO. 1 Torr(«13. 3Pa) re 
MEL, R«*l*«E*=«M»Lfc. £J£i*. ;&®7 0°c 
lCT8PMMr-3fc. 



[007 8]K»«1 «ttf*& 
JISL 1096AaiCcfcy, £*«1&lW*«*1'Cff&*tfc 



[0 0 7 9] 





«*&<Dg?tf (JISL 1096A&) 










1 0 0##± 


Jfctttt 1 


1 #£IT 


1»«T 



[0 0 8 1] 11 fZ^Lfc^S^y, SttflU 



equipment ( Hirano Photoacoiistic KKrmke). It inserted cioth 
( PET weave and 10 X 10 cm2 ) between electrode sheet, it 
substituted inside the plasma treatment equipment with gas [ 
heliumgas 90 voi% and argon gas 10 vol% ] for specified 
plasma treatment outgissiiigdidarKithevacuiundidin 1 Torr 
(Approximately 133 Pa ), with plasma kept in atmospheric 
pressure. In plasma gas atmosphere, plasma illumination [ 
frequency 20 KHz , hit^i frequency electric power 100W and 
plasma illumination time 60 second] was clone under 
atmospheric pressure. 

[0076] (2) Grafringtreatment 

Next, cloth was renDvedfrom inside equipment, g ait polymer 
ization reaction was done. It did polyrnerization reaction, 
making use of polymerization tube of capacity 160 ml which 
Teflon pipewhich in bottomis cut off in 2 to 3 cm 3 to 4 was 
iaserted,with gas phase graft polymerization . acrylic acid 2 ml 
was inserted in polymerization tube as hydrophilic monomer. 
Next, it inserted cloth which parallel flat plate atmospheric 
piessure plasma treatment is done in polymerization tube,placed 
on Teflon pipe. It substituted inside polymerization tube with 
nitrogen ^s, outgassinga^dandlhevacuumdidinO.l Torr 
(ApproxitiBtely 13.3 Pa) , kept while reacting in vacuum It 
reacted, with teiiperature 70 °C 8-hour . 

[0077] Graft polymer quantity of cloth which it acquires was 0. 
5 weight %vis-a-vis total weiglit of cloth. 

[0078] Test Example 1 absorbing water test 

With JISL 1096 method A , hygroscopic of cloth which is acqui 
red with the Working Example 1 and Comparative Exanple 1 
was appraised, result is shown in Table 1 . 

[0079] 

[Table 1] 



[0080] * water absorption time, exceeds 1 second or less , and 
1 second, but there was adripping site of 3 second or less, but 
there was not a si te whi ch exceedsthe 3 second 

[0081] Fromresult which is shown in Table 1, as for cloth of th 
e Working Exanple 1, as for one surface it is a hygroscopic, 
other one surface is not a hygroscopicfor most part, it 
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[0 0 8 2] RKffl|2 XPS(Cj:S«0S#«f 
31L fct 0)1= O^TS*^*^ o fco 



[0 0 8 3] T^'JiH^iJJ^^v^i^-CHjCF 
-JUfcBHM (6 5°C, 8 KM) 6TC0>*#KXfio 

[0084] 
8S/WTiHS (2 0 c c) 

h l)?)l*QX$J-)l 40mg(0.02 mo I/O 
DCC 4mg(0.001 mol/L) 



tf y i» 6 2m g (0. 0 4mol/L) 

XPSli, <t> Quantum 2<KW£jBl*TTia<fl£tt(=Tfto 

[0 0 8 5] 1 OO^mCp 

X$££: 15 kV, 24.3W 

/Ul^/^- : 1 8 7 . 8 5 a V (wide) /2 3.50 ( 
narrow) 

[008 6] 



understands that it has possessed from and backstrange fitnction 
which is superior. Vis-a-vis His* as for cloth of Comparative 
Example I also both sides beingdone, grafting because it has 
possessedhydrophilic group, both sides is thehygroscopic, it 
understands that front and back strange Junction is not acquired. 

[0082] It depends on Test Example 2 XPS surface analysis 

Elemental analysis of surface of plasma iUiiminafion aspect an 
d plasma non- irradiating surfacewas done carboxyl group of 
acrylic acid which exists in cloth surface which isacqitired with 
Working Example 1 esterificarion after doing, with XPS with 
thetrifluoroethanol. In addition, for comparing, concerning 
surface of cloth belbrethe plasma treatment elemental analysis 
was done concerning those which esterification aredone. 

[0083] Carboxyl group of acrylic acid was substituted with - C 
H2 CF3 ? in order the esterification to do, trifluoroethanol 
sealing (65 °C and 8-hour ) was done with below^irentioned 
coixlition . 

[0084] 

Sealing up vial bottle (20 ccj 
Trifluoroethanol 40 mg (0.02 mail) 
DOC 4 mg (0.001 mol/1) 

Pyridine 62 rig (0.04 mol/1) 

It didXPS, with below-mentioned condition rmkinguseofthe 
Quantum2000. 

[0085] Analysis region: 100 m 

Xintensity:15 kV and24.3W 

Path energy : 187.85 eV(wi de)/23.50(narrow) 

Result is &own in Table 2. 
[0086] 
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[Table 2] 





c 


7C# 
0 


N 


F 




70- 9 




3. 2 


1.8 




71.6 


26.2 


d 


... 




75.1 


r 


0.6 


<0.l 
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[0 0 8 9] R1MI3 feiSS 

[EstrolRed, g)p D p«. ttS^* (») *J 

[0090] * ai ®**'***™2 

[009 1] ftfitt. *1S« 1 °**f *?« 5 fi! fe e 

.-S* ^3 -7*7 9 ( "SICOMUC" . Aft**. <*> tt 
fttM) fl>ft»BE«lOO*i:Lfc»#. J® 



[0 0 9 2] 



rnns-71 Rrcanse acrvUc acid group i s substituted with - CH2CF3 

cloth oftte Working Exanrple L therefore 3. 6-foWof 
hydrophilic group of back surface it can calculated 
hydrophilic group of surface. 

[0088] Analysis result inchart of cloth of Working Ejple 1 i 

nFgiee^y^sresdtofr^rses.deofclofeof 

Wor^E^lelinFi^re7 1 thear ia lysisre a dtofclo& 

before treating is shown in Figure 8. 
[0089] Test Example 3 colors concentration 
Youdyedwithapproxinately 95 "Cclodi which wastreatedwi 

ththsWoridngExanplel ^9ySSS2tam 
raking use of reactive catiomc dye [EstrolRed, tradename , 
S^CtoScfclliO* 69-053-5307) make]. 

[00901 Only one surface dye exhaustion did cloth of Working 
Larmle uVexhai^ondidnotdootec^surfece. On 
255. sforclothof ConparahveExanple 1 bothsides 
SS.tl^exha^iona.forextentofd^^onof 

each surface, with visualcould not recogmze difference. 

S£fc«-»< ("SlCCMUC^registeredt^e 1 Tnrk and 

iiBethspectrophotonxter. When color concentration of 

SSSinon- ^^'X 
it hasnot done surface) isdes.gnatedas 100 /o, color 
concentrationof a .rface ( plasrm iHunnnaticm Sa :fece=dye 
exliaustioa surface) ms 3 1 8. 1 % 

[0092] Working Rxanple 2 
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(1) ZfyXv&m 

#*)XXt)I> (P ET) m& [15 0 crru fi*»1 m 
, |#13 5g/m2] ayxtf-K£2. 5mm/ 
m i nfc**&rtl«!lE«M 0) (1) ^X^ttS&H 

[0 0 9 3] (2) ^77 MWMI 

ti, $50. 1Torr ((513. 3Pa) fc^E&, 

b-tf> («Rfc£-/Xn/B I M£-f 1 m 

/mintO. 5mi<0*S^I)*t, f ^^5X 

, «^m*<0. 5L/mint4^J:5l:» 
#|::tt*t*ltfca «SLfc«, E*J&J3 0 0Torr Cffi4 
OkPa) 8 0°C|iT2 4l$HliQJ!&Lfc,, 



[0 0 9 4] *&tlfc#«<D??7hl£fc*te, ** 
[009 5] fft&ffl 4 (ft7ktt;Rtf W8feS14«» 



W) <K>Wm®Z. JIS L-1096 As* (»T*) 



[0 0 9 6] 
[*3] 



[0 0 9 7] *3fC*Lfc«MUy, SIM* 2 0**1* 



(l)Plasrm treatment 

Polyester (PET) knit article [ width 50 cm and length approxi 
mateiy lm, weigfit t35gta£], other than designating feed 
speed as 2.5 mrjxnin, plasma treatnmi was done with as similar 
to(l) plasma treatment of Working Exanple !. 

[0093] (2) Grafting treatment 

Next, it removed cloth frominside equipment, inserted in the p 
oiynErization reaction equipment, in approximately 0. 1 Torr 
(Approximately 13.3 Pa) after vacuum, it did graft 
polyirerLzation reaction dueto impregnation method. Making 
use of spray gun (Minute mist occurrence nozzle BIM type ) of 
•Y jp8 Ltd. make, moving clothof 0.5m width with 1 
rr/irin, plasma treatment of cloth spraying it didthe acrylic 
acid on surface which is done. In order for atomized amount to 
become 0.5 liter/nin, with nitrogen gas it blew the acrylic acid 
spraying after doing, 2 4 hours it heated with 
pressureapproxitiBtely 300 Torr (Approximately 40 kPa ) 80 

[0094] Grail polymer quantity of cloth which it acquires was 0, 
5 weight %vis-a-vis total weight of cloth. 

[0095] Test Exanple 4 hygroscopic and washing resistance te 
st 

hygroscopic and resistance to laundering were appraised nakin 
guse of cloth whichwas treated with Working Example 2 . 
Following to US L-0217 laundry method 103, 50 time 
repetition and tlie 10 times after washing and 50 time after 
washing, surface of the cloth ( plasma illumination surface) with 
following water absorption time of back surface ( plasma non- 
irradiating surface), to JIS 1^1096 water absorption rate 
rretlxxl A (dropping method), itmeasured laundry, result is 
shown in below-mentioned Table 3. 

[0096] 

[Table 3] 



[0097] From result which is shown in Table 3, as for cloth of th 
e Working Example 2. as for one surface it is a hydroscopic, 
otter one surface is not a bygroscopicfor most part, it 
inderstands that it has possessed front and backstrange function 
which is superior. In addition, after lOtimes washing and after 
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[oo9 8] umms y7 7h$rM 

t Z9 ?yZ>\*m\*s "Mb" t? 

£) [Mb&, G.F.Danidson and T.P.N 

evell, The Journal of the Textile Institute, Tran 
sactions, p.T59, March 1948 #BPJ \z&Vj£tbtz 0 W 

Tt&* Sot, mmmomg:£VBLft&£m%Lx*th 

. m-it^z&fcLtzt/^-nMZUftLtz* 



50 time washing, thehygroscopic of surface is 1 second or less, 
also after 50 time washing itunderstands that hygroscopic of 
surface is maintained washing resistance when cloth utilizing 
as clothing, is inporlantproperty, usually, withstanding 
laundry of 50 time or greater it isappraised as reference of 
practicality. 

[0098] Appraisal of Test Example 5 grafting ratio 

grafting ratio was measured making use of cloth which is acquire 
d withthe Working Example 2. Tt sought grafting ratio, with 
measurement method [ MB method, G.RDanidson and T.P.N 
eV ell, Hie Journal of the textile Institute, transactions, p. 
T59, March 1948 reference] which uses nrethyiene blue 
(Below ,"MB "with it does. ). Namely, when cloth of 
Working Example 2 is soaked in MB solution, MB ionreacts to 
carboxyl group of cloth surface, MB solution concentration 
decreases. Therefore, concentration of MB solution measuring 
ahsorbance, it sought, itcalculated monomer wei^it which reacts 
to MB ioa 



[009 9] ?z>7Vm*. HKlcTBSCOlcftoT* 

[0 10 0] 

[»H 



[0099] Following to below-mentioned Formula (1) generally, to 
seek it ispossible grafting ratio. 

[0100] 

[Mathematical Formula 1] 



[0101] Mb-ftyiz&mLtzts ^-Mf*. "fti 
R%a)\z%xizthx, v^ytwzw&LKo 

[0102] 7y 7 hmit, <fy y \*&mm&. &tfJI 
S L-0217 Stm m&\zU<oX s 5, 10, 30X.V5Q®%tm& 

[0 10 3] BB9l=«6Lfc»#cfey. 5O0ft«|=t, 



[ant* mmm 0»*tt««*««TJUB 



[02] &ffi#*%K?7X^toW£WO®t&® 



[S3] &z&Lmx%E.? : 7X-?%im%wo)®ik® 



[0101 ] Because monomer weight which reacts to MB ion to is s 
uitable " cloth wei^it - untreated cloth^ weight after treating " 
fitting in above Fonrula (1), it calculated the grafting ratio. 

[0102] Grafting ratio, imrediately after grafting, following to 
andtheJIS L-0217 laundry method 103, measured after 5,10, 
30 and 50 timelaundry. result is shown in Figure 9. 

[0 1 03] Fromresult which is shown in Figure 9, it mxlerstands ev 
en after50 time washing that state which grafting is done 
isrmintained. 



[Brief Explanation of the Drawing(s)] 

[Figure 1] Model diagramof absorbed water scatteriiignEclianis 
niof cloth (wave or knit material) 

[Figure 2] Conceptual diagramof continuous systematjrospheri 
c pressure plasma treatment equipment 

[Figure 3] Conceptual diagramof blowing out type atmospheric 
pressure plasma treatment equipment 
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[HI 6] KMff2<DSB#«?a£f>X«4i'91H (S»« 
1-8) 

[B8] BK1N2a)S9»«rnSttj|^'rH <*«B« 

S) 

[B9] H»*5©«**^-rB. 
(B) p1EA<at7Ktta)ttflttC0KiRtttk<O : ETiUB 

(1) BftttflM 

(2) 3£7Kt£H$ 

(3) ikm 

(4) 

1 : nm^mmm 

2 : g£S 

3 : JBflttBS (RF) 

4 : &*px 

5 : »«« 

6 : y X;utt#xajP 

7 : ^7^7 
8Jlf9: 



[Figure 4] is usee! with Working Exairple 1 coi^ceptual diagram 
of plasma illumnation section of continuous system 
atmospheric pressure plasma treatment equipment which 

[Figure 5] Conceptual diagramof conventional parallel flat plat 
e type plasma treatment equipment 

[Figure 6] Figure which shows surface analysis ineasureirem resu 
It of Test Example 2 { Working Example 1 - chart) 

[Figure 7] Figure which shows surface analysis measurement resu 
It of Test Example 2 ( Working Example 1 - reverse side) 

[Figure 8] Figure wMch shows surface analysis measurement resu 
It of Test Example 2 ( untreated article ) 

[Figure 9] Figure which shows result of Test Example 5. 

[Explanation of Reference Signs in Drawings] 

(A) Model diagramof absorbed water scattering of liydropliobi 
c weave or knit material 

( B) Both surfaces model diagram of absorption scattering of hy 
drophilic weave or knit material 

(Q Hydrophilic surface and hydrophobic surface concbining is 
dene model diagram of absorbed water scattering ofthe weave or 
knit material which 

(1) Hydrophobic domain 

(2) Hydrophilic domain 

(3) Water drop 

(4) Water permeation layer 

1 : Electrode for discharge occurrence 

2: Matcliing device 

3: High frequency power supply ( RF) 

4: Cooling system 

5: Counterelectrode 

6: Nozzle ^s outlet 

7: Plasma 

8 and 9: Inorganic insulator 
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11 : «K#^ft«X 

12 : iklttH 

13 : ttJQSft (tt«»XI4*tt#) 

14 : tftftX 

15 : (^/i^vt-) 
16atf17:««» 

18: 

19 : %mm 
20: snatix 
21 : 

22 : mm*™*****) 



10: Gas simply system for plasrm generation 
1 1 : Dilution gas supply system 
12: Discharge space 

1 3: Matter being treated ( weave or knit material or nonwoven 
fabric) 

14: Exliaust system 

15: Vacuum container (bell jar) 

16 and 17: Insulator 

18: Electrode for discharge occurrence 

19: Counterelectrode 

20: High frequency power supply 

21: Matchiiig device 

22: Matter being treated ( wave or knit material or nonwoven 
fabric ) 



[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[Figure 9] 
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[Figure 4] 
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[Figure 6] 
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[Figure 7] 
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[Figure 8] 
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